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(57) ABSTRACT 

A rotary threshing and separation unit for grain harvesting 
comprising a rotor housing With a feeding Zone, separation 
Zone and discharge Zone, sieve at least partially located 
Within said separation Zone, rotary driven separation rotor 
arranged in said rotor housing, fan or bloWer for generating 
a main air ?oW stream moving through at least the separation 
Zone and discharge Zone, an auxiliary ?oW stream, adjust 
able ?aps and grain collecting element arranged beloW the 
sieve. To improve the performance of the rotary threshing 
and separation unit in more dif?cult conditions, an air ?oW 
stream is created betWeen the sieve and grain collector 
element in at least the separation Zone. 
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FLAP OPENINGS IN A GRAIN HARVESTING 
THRESHING AND SEPARATION UNIT 

APPLICATION CROSS-REFERENCES 

[0001] This application is a continuation-in-part of US. 
application Ser. No. 09/125,348, ?led Aug. 18, 1998 and 
now US. Pat. No. . This application also claims 
priority of PCT Application No. PCT/EP00/07373, ?led Jul. 
31, 2000, and Which named the United States as a designated 
country. 

FIELD OF THE INVENTION 

[0002] This invention relates to the threshing, separating 
and cleaning of harvested grain. It relates more speci?cally 
to a harvesting apparatus. 

[0003] It is envisaged that the invention Will ?nd applica 
tion in the ?eld of threshing of grain like maiZe (corn), 
Wheat, beans, and the like, more particularly in the ?eld of 
harvesting grain having lightWeight or small, or both light 
Weight and small grain kernels such as Wheat. 

[0004] For purposes of this speci?cation, the term “thresh 
ing” (and derivatives thereof) should be interpreted as 
including threshing, separating and cleaning (and corre 
sponding derivatives thereof). 

BACKGROUND OF THE INVENTION 

[0005] Combine harvesters use rotary threshing and sepa 
ration units to harvest grain like maiZe, Wheat, beans and the 
like (hereinafter “grain”). To thresh grain, it is required to 
separate the grain from the ears, pods and the like. After 
separating the grain from the ears, pods and the like, grain 
must be separated from the chaff, broken straW, debris and 
the like (hereinafter “chaff”). Afan or bloWer is used for this 
purpose Whereby the fan produces an air ?oW stream that 
carries off or separates chaff from the grain. The chaff is 
carried off or separated from the grain because the chaff is 
lighter in Weight than the grain. It is apparent that the air 
?oW stream is crucial in the process of separating the grain 
from the chaff. 

[0006] Grain harvesting threshing and separation units 
Work satisfactory in dry conditions and When harvesting 
maiZe. Under these conditions, the fan or bloWer is able to 
provide suf?cient suction to move air through the rotor 
housing itself and through the sieve openings into the space 
betWeen the sieve and the grain collecting element to move 
grain kernels. HoWever, in humid conditions or When har 
vesting different grains like Wheat, barley, rice or other 
crops, clogging may occur in the rotor housing or in the 
space betWeen the sieve and the grain collecting element. 
Grain loss increases in such conditions, and the cleaning 
grade of the grain might deteriorate. This occurs because the 
suction from the fan or bloWer at the end of the rotor housing 
is inadequate under these conditions. Unfortunately because 
the suction is inadequate, the sieve openings clog and grain 
kernels cannot pass. This limits the performance and 
throughput of the combine grain harvesting threshing and 
separation unit’s cleaning device. 

[0007] The present invention is directed to overcoming 
one or more of the problems set forth above. 

SUMMARY OF THE INVENTION 

[0008] An aspect of the invention is to improve the 
performance of the rotary threshing and separation unit in 
eXtreme conditions. 
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[0009] In another aspect of the invention there is provided 
a device to improve performance of the rotary threshing and 
separation unit by creating an air ?oW stream in at least the 
separation Zone betWeen the sieve and grain collector ele 
ment thereby preventing the openings in the sieve from 
getting clogged With chaff. 

[0010] In another aspect of the invention there is provided 
at least one opening to alloW an air ?oW stream betWeen the 
sieve and grain collection element to improve the function 
ing of the rotary threshing and separation unit 

[0011] In another aspect of the invention there is provided 
openings in the sieve to achieve a sufficient air ?oW stream 
into the rotor housing. 

[0012] In another aspect of the invention there are open 
ings arranged to alloW an air ?oW stream to How in a cross 
or counter ?oW direction With respect to the feeding direc 
tion of the grain betWeen the sieve and the grain collecting 
element thereby improving the separation of chaff from the 
grain by moving or carrying aWay the chaff because of its 
lighter Weight With respect to the grain kernels. 

[0013] In still another aspect of the invention there are 
?aps Wherein air ?oW streams may pass to facilitate the 
separation of chaff and grain kernels and Wherein the open 
ing Widths of said ?aps are manually or automatically 
adjusted depending on the desired air ?oW stream speed and 
intensity that may be dependent upon the crop to be har 
vested, throughput desired and the other Working conditions. 

[0014] In still another aspect of the invention there are 
grain loss sensor senses located at the discharge end of the 
rotor housing that transmits signals to an electronic control 
ler that computes a setting value for the drives of said ?aps, 
and Wherein the drives control the Widths of the openings of 
the ?aps thereby alloWing for an automatic adjustment. 

[0015] In still another aspect of the invention there is a fan 
or bloWer having a rotational speed and throughput capacity 
that is adjustable or variable to vary of control the speed of 
the air ?oW stream Wherein said adjustment is dependent 
upon the crop to be harvested, desired throughput and other 
harvesting conditions. 

[0016] In another aspect of the invention there is provided 
a second fan or bloWer for generating an auXiliary air ?oW 
stream betWeen the sieve and the grain collector element. 

[0017] In another aspect of the invention there are open 
ings arranged to alloW an air ?oW stream in a cross or 
counter How to the feeding direction of the grain moving 
betWeen the sieve and grain collecting element 

[0018] In yet another aspect of the invention there is an 
inexpensive and simple embodiment having one fan or 
bloWer to produce both a main air ?oW stream and auXiliary 
air ?oW stream 

[0019] The advantages described above and hereinafter 
for the improved designs described in the subclaims for the 
?rst embodiment also apply for the improvements described 
in the subclaims for the second embodiment. Further, pre 
ferred embodiments of the invention are described in further 
subclaims. The above aspects are merely illustrative and 
should not be construed as all-inclusive. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] Reference is noW made more particularly to the 
draWings, Which illustrate the best presently knoWn mode of 
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carrying out the invention and Wherein similar reference 
characters indicate the same parts throughout the vieWs. 

[0021] FIG. 1 is an axial sectional vieW illustrating the 
rotary threshing and separation unit; 

[0022] FIG. 2 is a sectional vieW taken at II-II in FIG. 1; 

[0023] FIG. 3 is a side elevation of the ?rst embodiment 
of the rotary threshing and separation unit; and 

[0024] FIG. 4 is a side elevation of the second embodi 
ment of the rotary threshing and separation unit. 

DETAILED DESCRIPTION 

[0025] With reference to FIG. 1, a rotary threshing and 
separation unit is generally indicated by reference numeral 
10. The rotary threshing and separation unit 10 is a com 
posite threshing apparatus having a ?rst apparatus in the 
form of threshing apparatus generally indicated by reference 
numeral 12 and a second apparatus in the form of a cleaning 
apparatus generally indicated by reference numeral 112. The 
?rst 12 and second apparatus 112 are arranged to perform 
successive steps in the method of the invention i.e. they 
operate in series. The second apparatus 112 is arranged 
generally beloW the ?rst apparatus 12. 

[0026] The ?rst threshing apparatus 12 comprises a gen 
erally round cylindrical casing generally indicated by refer 
ence numeral 14 and de?ning a threshing Zone generally 
indicated by reference numeral 16 about a threshing axis 20. 
The threshing axis 20 is arranged, in this embodiment, at an 
angle 21, Which is preferably betWeen about 30° and about 
45° from the horiZontal. 

[0027] The ?rst threshing apparatus 12 includes a thresh 
ing means 18 operatively provided Within the threshing Zone 
16. 

[0028] Transport means 22, Which is in the form of a screW 
conveyor or auger is arranged to transport harvested crop in 
the forms of ears, pods, or the like from a hopper 28 
obliquely upWardly into the threshing Zone 16. The screW 
conveyor 22 is conveniently co-axial With the axis 20. 

[0029] A longitudinal boundary along a loWer portion of 
the threshing Zone 16 is de?ned by means of an arcuate, 
trough-like sieve 24 having perforations. The sieve 24 is 
arranged concentrically With the axis 20. 

[0030] At one end, Which is an upper end in use, of the 
threshing Zone 16, there is provided a fan 26, co-axially With 
the threshing axis 20, to generate an air ?oW stream from the 
hopper 28, through the threshing Zone, and to exhaust the air 
?oW via outlet conduit 32. The fan 26 is of the centrifugal 
type and its inlet is thus on axis. 

[0031] A common shaft or axle 30 acts as a tubular shaft 
over Which ?ighting of the auger 22 is provided, and in 
series With the ?ighting, beater bars 18.1 of the threshing 
means are mounted on the shaft 30 to extend radially and 
longitudinally. Also the fan 26 is mounted on the shaft 30. 
In another embodiment, the fan 26 may be driven from the 
shaft 30 via a speed changing device. 

[0032] Underneath the sieve 24, and generally parallel 
With the axis 20, there is provided a trough 34 Which is, at 
its loWer end, open as indicated at 36. The open end 36, in 
relation to the second apparatus 112, corresponds to or is 
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analogous to the hopper 28 in relation to the ?rst apparatus 
12, and leads into transport means of the second cleaning 
apparatus 112. 

[0033] Air inlet openings 35, Which are out of the plane of 
the section of FIG. 1 and Which can be perceived from FIG. 
2, alloW air to be draWn via the trough 34 as shoWn at 37 into 
the fan 26. The inlet opening of the fan 26 is suf?ciently 
large to have an in?uence outside the threshing Zone 16. Air 
also ?oWs via the opening betWeen the trough 34 and the 
sieve 24 and via the openings in the sieve 24 to the central 
regions of the fan inlet. Such air ?oW lifts chaff off the sieve 
24 and carries the chaff to the fan 26. 

[0034] A volute for the fan 26 is formed partially by a 
transverse baffle 27 at an upper end of the trough 34. The 
baffle 27 is mounted on the trough and extends upWardly 
from the trough. The baffle 27 is easily replaceable, eg to 
adjust the height of the baffle 27. The baffle 27 provides a 
barrier to prevent grain, Which because of the relatively high 
density of the baffle 27, is concentrated along the ?oor of the 
trough 34, from being draWn into the fan 26 and exhausted 
via conduit 32. 

[0035] By Way of development, a transverse intermediate 
baffle 29 is provided betWeen the open end 36 and the baffle 
27. The baffle 29 depends from the sieve 24. The baffle 29 
can readily be replaced to vary, for example, height. The free 
ends of the baffles 27 and 29 preferably overlap When seen 
in axial projection. The upstream baffle 27 Will de?ect grain, 
Which has become airborne to prevent such airborne grain 
from being draWn into the fan 26. Furthermore, the baffles 
27, 29 cause the auxiliary air ?oW stream to become 
circuitous to be directed momentarily generally into an 
auxiliary grain exit 39, Which Will be described hereinafter. 
The baffle 29 is advantageously opposite to a center of the 
auxiliary grain exit 39. 

[0036] It is to be appreciated that, because the sieve 24 and 
the trough 34 are merely arcuate or convex and not circular, 
the air ?oW stream 37 moves in a relatively narroW channel, 
thus making it more effective, alternatively requiring less air 
to be moved. 

[0037] In use, harvested crops in the form of ears, pods, or 
the like fall under gravity into the hopper 28 to be trans 
ported obliquely upWardly as indicated at 44 into the thresh 
ing Zone 16 by the transport means 22. In the threshing Zone 
16, the ears, pods or the like are threshed to liberate grain 
from chaff. The chaff in the threshing Zone 16 is carried by 
the How stream through the fan 26 to be exhausted via the 
conduit 32 as indicated at 48. The grain falls under gravity 
and under centrifugal force through the air ?oW stream onto 
the sieve 24. The apertures of the sieve are selected to pass 
liberated grain With clearance. Thus, liberated grain, With an 
amount of relatively small pieces of chaff, fall into the 
trough 34 as indicated by reference numeral 46. The small 
pieces of chaff are carried by the How stream 37 along the 
trough 34. 

[0038] In accordance With this embodiment, there is pro 
vided an aperture forming an auxiliary grain exit 39 (men 
tioned above) in the bottom of the trough 34 betWeen the fan 
26 and the open end 36. The baffle 27 may be at or proximate 
doWnstream extremity of the auxiliary grain exit 39. The 
auxiliary grain exit 39 leads via an internal chamber 41 to 
the second apparatus 112. 
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[0039] Thus, grain Which may be carried in the air ?oW 
stream 37, because of the relatively heavy Weight compared 
to the Weight of the small pieces of chaff, Will tend to be at 
a loW level, ie concentrated near the bottom of the trough 
34. A portion of the air ?oW stream carrying such concen 
trated grain ?oWs via the auxiliary grain exit 39 and the 
chamber 41 (Which Will be relatively stagnant in respect of 
air?ow) into the apparatus 112. The baffle 27 precludes grain 
from being carried by the air ?oW stream through the fan 26 
to be exhausted via the conduit 32 While alloWing the small 
pieces of chaff to exit via the fan 26 and the conduit 32. 

[0040] The length of the grain exit may be betWeen 25% 
and 75%, typically about 50% of the length of the trough 34, 
Which is approximate in length to the sieve 24. The projected 
Width of the grain exit may be about equal to the to the 
projected Width of the sieve. The height of the chamber 41 
may be about equal to the spacing betWeen the sieve and the 
trough. 

[0041] As mentioned above, interaction of the baffles 27, 
29 and the auxiliary air ?oW stream causes the How stream 
to become circuitous around the end of the baffle 29. Grain, 
carried in the auxiliary air ?oW stream and Which Will tend 
to progress tangentially on account of inertia as a result of 
relatively high density, Will be directed generally into the 
auxiliary grain exit 39. In contrast, chaff, being of relatively 
loW density, Will tend to folloW the auxiliary air ?oW stream 
to be exhausted. 

[0042] The major portion of the liberated grain 46 slides 
along the trough 34 via the open end 36, Which forms a main 
grain exit in the context of this embodiment, onto the 
transport means 122 of the second, cleaning apparatus 112. 

[0043] It is believed that approximately 25% of the liber 
ated grain exit the ?rst apparatus 12 via the auxiliary grain 
exit 39, and the balance of about 75% via the main grain exit 
36. This ratio is in?uenced by and can be adjusted by 
adjusting the velocity or speed of the air?oW stream. 

[0044] Furthermore, the heights of the baffles 27, 29 and 
thus their overlap, can be adjusted by replacing one or both 
of them With baffles having different lengths. 

[0045] The second, cleaning apparatus 112 is similar to the 
?rst, threshing apparatus 12 and is not again described. Like 
reference numerals refer to like components or features. 
Reference numeral 118.1 indicates stirring bars or agitating 
bars in place of the beater bars 18.1. 

[0046] Grain exiting the apertures via the main grain exit 
36, is transported into the cleaning Zone 116 by transport 
means 122. The grain exiting via the auxiliary grain exit 39 
falls directly into the cleaning Zone 116. 

[0047] Cleaned grain 146 is discharged from the threshing 
apparatus 10 via an outlet 136 Where the cleaned grain 146 
is collected. Chaff is exhausted via the conduit 32 and 132. 

[0048] If desired, a re-circulating grain exit may be pro 
vided in the trough 134 analogous to and in a position 
corresponding to the auxiliary grain exit. Products exiting 
such re-circulating grain exit can then be re-circulated or 
returned, either via the hopper 28 or via the transport means 
122. 

[0049] It is believed that in many applications, threshing 
by means of the ?rst threshing apparatus 12 Will provide 
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adequately cleaned grain and that a second step, Which Will 
merely be a cleaning step, Will not be required. Thus, in 
those applications, grain Will be collected from the open end 
36, and the products from the auxiliary grain exit 39 Will be 
returned to or re-circulated to the hopper 28. 

[0050] It is a ?rst advantage that grain and chaff are 
separated already in the threshing Zone 16. This is conducive 
to simplicity of design and effectiveness in operation. Trans 
port of the liberated grain and chaff is facilitated and the 
threshing apparatus can be provided less expensively than 
comparable threshing apparatus of Which the Applicant is 
aWare. 

[0051] It is further an advantage that the sieve 24 is 
stationary as it is operated by means of gravity and cen 
trifugal forces, operating on the liberated grain. 

[0052] It is a further advantage that the sieve 24 through 
Which the liberated grain is passed is merely arcuate and not 
fully cylindrical. Provision of an arcuate or, in this case, 
semi-cylindrical sieve is adequate and alloWs a saving in 
cost. 

[0053] The provision of the auxiliary grain exit 39 alloWs 
the intensity of the air ?oW stream to be greatly increased 
Without aggravating loss of grain through the conduit 32. 
This enhances the cleaning action. This is especially advan 
tageous With small or light grain such as Wheat. It is believed 
that the provision of such an auxiliary grain exit 39, espe 
cially in association With the baffle doWnstream thereof and 
also the opposing baffle, alloWs the capacity of the apparatus 
to be increased substantially. With light and/or small grain 
kernels, the capacity can be increased by 100% or more in 
some applications. It is believed that such an improvement 
can be achieved because of the enhanced cleaning action 
because of the increased air ?oW stream intensity. 

[0054] Referring noW to FIG. 3, there is shoWn a rotary 
threshing and separation unit 210. The rotary threshing and 
separation unit 210 threshes and cleans the grain; hoWever, 
for simpli?cation it is referred to as a rotary threshing and 
separation unit 210. It includes a rotor housing 212 With a 
feeding Zone 260, separation Zone 261 and discharge Zone 
262, sieve 214 is at least partially located in said separation 
Zone 261, a rotary driven separation rotor 216 arranged in 
said housing 212, fan or bloWer 218 generating at least a 
main air ?oW stream moving at least through the separation 
Zone 261 and the discharge Zone 262, grain collecting 
element 220 arranged beloW the sieve 214. The Zones, 260, 
261, 262 along the length of a rotor housing 212 can be 
adapted and modi?ed as required. The tools attached to the 
separation rotor 216 in the different Zones 260, 261, 262 are 
selected according to the particular application. The har 
vested crop is fed into the feeding Zone 260. By reason of 
simplicity, the feeding elements are not shoWn. For example, 
combine harvesters have a feeding element in the form of a 
feed rake arranged in a feeder housing, Which receives, cut 
harvested crop from the cutterbar and distributes it toWards 
the threshing elements. The separation rotor 216 beats the 
harvested crop and brings it into a rotational movement. 
Helical vanes (not shoWn) are arranged under the top of the 
rotor housing 212 for moving the crop forWard and under 
rotational movement. Furthermore, the harvested crop in the 
rotary threshing and separation unit 210 is sucked toWards 
the discharge Zone 262 due to the main air ?oW stream 
generated by the fan or bloWer 218. The faster the rotational 
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movement of the crop inside the rotor housing 212, the 
higher the centrifugal forces acting upon it. Under such 
conditions, the grain kernels tend to exit the rotor housing 
212 through openings 270 in the sieve 214, Whereas the 
chaff is too large to slip through the openings 270 in the 
sieve 214. 

[0055] HoWever, smaller particles, such as chaff, are small 
enough to ?t through the openings 270 of the sieve 214 and 
exit the rotor housing 212 along With the grain kernels. 
Particles passing through the openings 270 in the sieve 214 
must be separated from the grain kernels to achieve a clean 
sample of harvested grain. It is advantageous to preclude 
these particles from exiting the rotor housing 212 through 
the openings 270 because these particles occupy valuable 
cleaning capacity of the combine harvester. If such particles 
are precluded from exiting the rotor housing 212 through the 
openings 270 of the sieve 214, it is possible to eliminate a 
separate cleaning. As such, an air ?oW stream 280 through 
the openings 270 in the sieve 214 into the rotor housing 212 
Will force or carry the lighter particles of material like chaff 
With the air ?oW stream 280 into the center direction of the 
rotor housing 212. The air ?oW stream 280, hoWever, Will 
not have the same impact on the grain kernels. The grain 
kernels exiting the rotor housing 212 have a high degree of 
moving energy and the air ?oW stream 280 through the 
openings 270 in the sieve 214 Will not substantially reduce 
the moving energy of the grain kernels. It is advantageous to 
have at least 10% of the total air volume being sucked 
through the rotor housing 212 entering from the openings 
270 in the sieve 214. The air ?oW stream entering the rotary 
housing 212 from the openings 270 in the sieve 214 can 
reach up to 100% depending on the design of the combine 
harvester and the present Working conditions. As such, the 
grain kernels Will exit the rotor housing 212 in the openings 
270 in the sieve 214 to the grain collecting element 220. By 
this, a ?rst cleaning of the harvested crop is achieved. 
Whereas, the small particles of chaff are precluded from 
exiting the rotor housing 212 through the openings 270 of 
the sieve 214. Further, due to the continuous air ?oW stream 
280 the openings 270 of the sieve 214 are kept clean because 
broken straW, chaff, debris and the like are kept aWay from 
same. The openings 270 in the sieve 214 are kept open for 
the passage of grain kernels. 

[0056] Although forcing the air ?oW stream 280 through 
the openings 270 in the sieve 214 Works Well to preclude too 
much chaff from exiting the rotor housing 212, some par 
ticles of same may enter the space betWeen the sieve 214 and 
the grain collecting element 220. If the grain kernels are still 
quite humid, chaff sticks to the grain kernels and the air ?oW 
stream at the openings 270 of the sieve 214 Will not be 
sufficient for a total cleaning. Furthermore, if the throughput 
capacity of the rotary threshing and separation unit 210 is 
fully utiliZed, there is not much space left inside of the rotor 
housing 212 and the air ?oW stream 280 may not be 
sufficient. Under humid conditions and high utiliZation, it is 
important that the air ?oW stream 280 ?oWing betWeen the 
sieve 214 and the grain collecting element 220 be used for 
further separation and cleaning. This can be achieved by a 
useful arrangement of passages 224 through Which an air 
?oW stream is directed into the space betWeen the sieve 214 
and the grain collecting element 220. If such passages 224 
are arranged upstream of the direction of the air ?oW stream, 
there is a longer distance along Which the air ?oW stream 
?oWs in counter or cross direction With respect to the 
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direction of the grain kernels Which is effective for cleaning 
purposes. Such passages 224 can be arranged anyWhere 
around the side Walls of the space betWeen the sieve 214 and 
grain collecting element 220, and an air ?oW stream can also 
be passed through the grain exit to a further cleaning device 
or grain storage device. The space betWeen the sieve 214 and 
grain collecting element 220 is less congested than in the 
rotor housing 212, hence a separation and cleaning of grain 
from chaff is readily achieved by the air ?oW stream. 

[0057] The grain collecting element 220 directs the grain 
kernels toWards a further cleaning process and storage grain 
bin 226. If the grain collecting element 220 is arranged 
inclined toWards the ground in the machine, similar to a 
trough arranged underneath the rotor housing 212, the grain 
kernels move along the surface of the grain collecting 
element 220 by gravitational forces. The grain collecting 
element 220 can also be driven in oscillating movements, as 
this is knoWn for grain pans in combine harvesters, or it can 
comprise a driven conveying belt. This Would be bene?cial, 
if the grain collecting element 220 is arranged substantially 
horiZontal Within a machine. The grain collecting element 
220 directs the grain kernels toWard a discharge end 222. At 
the discharge end 222, the grain kernels fall through the air 
into the grain bin 226 Where the pre-cleaned grain is 
distributed aWay for further cleaning and storing. The dis 
tance the grain kernels fall from the discharged end 222 to 
the grain bin 226 is used for separating and cleaning 
purposes. This is achieved by passing an air ?oW stream 228 
from passages 224 through the falling grain kernels betWeen 
the discharge end 222 and grain bin 226. Further, the 
separated chaff is carried by an air ?oW stream 285 aWay 
from the grain kernels falling to the grain bin 226. 

[0058] Referring noW to FIG. 4, in the grain collecting 
element 220 has ori?ces 230 Which alloW an air ?oW stream 
290 to pass. This air ?oW stream 290 is passed through the 
grain kernels traveling along the grain collecting element 
220 beloW the sieve 214. By this, the air ?oW stream 290 is 
passed through the grain kernels mixed With chaff and 
separates and cleans the grain kernels from the chaff. 

[0059] The air ?oW stream 290 velocity is adjustable 
according to the Working conditions. The Widths of the 
ori?ces 224, 230 are adjusted, for example, by ?aps 232. 
Adjustments are necessary due to the different types of crops 
to be separated the level of chaff, throughput, humidity or 
other in?uencing factors. By adjusting the Widths of the 
ori?ces 224, 230 via the ?aps 232, an operator can control 
and in?uence the separating and cleaning function from 
inside the cab of the harvester. This adjustment can also be 
achieved or combined With the adjustment of the fan or 
bloWer 218 so that the speed of the air ?oW stream is 
variable. 

[0060] Further, the adjustment can be combined With a 
grain loss sensor 236, Which is located in an appropriate 
position to measure grain losses. The grain loss is transferred 
to a computer 238 that automates the adjustments. PoWered 
drives 240 are used to control ?aps 232. The adjustment to 
the settings of ?aps 232 and the rotational speeds and 
throughput of the fan or bloWer 218 on the go. This system 
then achieves a Working performance, Which is very close to 
the theoretical performance of the rotary threshing and 
separation unit 210. 

[0061] Referring noW to FIG. 4, there is shoWn an aux 
iliary air ?oW stream generating means 242. The auxiliary 
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air ?oW stream generating means 242 supports the fan and 
blower 218 by passing an auxiliary air ?oW stream through 
the space betWeen the sieve 214 and grain collecting element 
220. This is bene?cial When the rotor housing 212 is loaded 
With harvested crop close to its maximum capacity. 

[0062] Referring noW to FIG. 3, it is important that there 
are stopping means to preclude the grain kernels from being 
discharged from the rotary threshing and separation unit 
210. The location of the stopping means is at the doWn 
stream end of the air ?oW stream in the rotor housing 212 or 
just prior to the fan or bloWer 218 because the air ?oW 
stream reaches its highest speed there. OtherWise, there 
might be excessive grain losses because grain kernels might 
get sucked out of the rotor housing 212 or the space betWeen 
the sieve 214 and grain collecting element 220. The stopping 
means attach to the doWnstream end of the rotor housing 212 
and could be helical vanes, Whose effective front side is 
directed reversely against the axial feeding direction inside 
of the rotor housing 212. The stopping means attached to the 
grain element 220 could be a transversely arranged baffle 
plate 244 Which leaves a clearance 246 betWeen the top of 
the baffle plate 244 and the rotor housing 212 or the sieve 
214 respectively. The clearance 246 should be Wide enough 
to alloW chaff to exit the space betWeen sieve 214 and grain 
collecting element 220. This is achieved by setting the 
clearance 246 betWeen 10 and 50 millimeters, but most 
preferably about 25 millimeters. 

[0063] While the preferred structure in Which the prin 
ciples of the present invention have been incorporated is 
shoWn and described above, it is to be understood that the 
invention is not to be limited to the particular details thus 
presented, but in fact, Widely different means may be 
employed in the practice of the broader aspects of this 
invention. The described separation unit may be integrated 
into a stationary, pull-type or self-propelled combine har 
vester. It may be arranged inclined or horiZontally, and it 
may be combined With any kind of cleaning technology 
knoWn from the prior art. The scope of the appended claims 
is intended to encompass all obvious changes in the details, 
materials and arrangements of parts, Which Will occur to one 
skilled in the art upon a reading of the disclosure. 

What is claimed is: 
1. A rotary threshing and separation unit having a rotary 

housing for grain harvesting, comprising: 

a feeding Zone for receiving harvested crop; 

a transport mechanism for transporting the harvested crop 
from the feeding Zone; 

a separation Zone operatively connected to the feeding 
Zone, Wherein the harvested crop is transported to the 
separation Zone by the transport mechanism to be 
threshed; 

a rotary driven threshing and separation rotor arranged in 
said housing; 

a discharge Zone operatively connected to the separation 
Zone for exhausting chaff; 

a sieve located at least partially Within the separation 
Zone; 

a grain collecting element arranged beloW the sieve; and 
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a fan for generating an air ?oW stream from at least the 
separation Zone to the discharge Zone, Wherein at least 
part of the air ?oW stream is generated betWeen the 
sieve and grain collecting element toWards the fan. 

2. A rotary threshing and separation unit according to 
claim 1, further comprising: 

at least one passage for alloWing an air ?oW stream from 
at least the separation Zone to the discharge Zone in the 
space betWeen the sieve and grain collecting element. 

3. A rotary threshing and separation unit according to 
claim 2, Wherein the passages are arranged so that the air 
?oW stream ?oWs in substantially a cross or counter ?oW 
direction to that of the grain kernels falling betWeen the 
sieve and grain collecting element. 

4. A rotary threshing and separation unit according to 
claim 3, further including: 

a grain bin located beloW the grain collecting element for 
catching and storing grain kernels, Wherein the grain 
kernels falling from the grain collecting element to the 
grain bin are subjected to a plurality of air ?oW streams 
Which are traverse to the grain kernels path of travel, 
Wherein the air ?oW streams are directed opposite each 
other. 

5. A rotary threshing and separation unit according to 
claim 3, further including: 

ori?ces in the grain collecting element for alloWing an air 
?oW stream to enter the space betWeen the sieve and the 
grain collecting element. 

6. A rotary threshing and separation unit according to 
claim 4, further including: 

?aps operatively connected to the grain collecting ele 
ment, Wherein Widths of the ori?ces are manually or 
drivingly adjustable by the ?aps. 

7. A rotary threshing and separation unit according to 
claim 6, further including: 

at least one drive for con trolling the ?aps, Wherein the 
?aps control the Widths of the ori?ces; 

a grain loss sensor for sensing grain kernel losses at the 
discharge Zone of the rotor housing; 

an electronic controller electronically connected to the 
grain loss sensor, Wherein the grain loss sensor elec 
tronically transmits sensor signals to the electronic 
controller that computes a setting value for setting the 
drives of the ?aps, Wherein the Width of the ori?ces are 
automatically adjusted by the at least one drive accord 
ing to the setting value. 

8. A rotary threshing and separation unit according to 
claim 1, Wherein the fan is adjustable and variable to 
increase or decrease rotational speed of the fan. 

9. A rotary threshing and separation unit according to 
claim 1, further including: 

a stopping means for precluding grain kernels traveling 
along the grain collecting element from the separation 
Zone toWards the discharge Zone from being discharged 
from the rotary threshing and separation unit. 

10. A rotary threshing and separation unit according to 
claim 1, further including: 

a baffle plate located betWeen the rotor housing and the 
grain collecting element at the discharge Zone prior to 
the fan, Wherein the baffle plate is adjustable in height 
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so that by adjusting the height of the baffle also varies 
clearance betWeen the baffle plate and the rotor hous 
ing; and 

Wherein the clearance betWeen the top of the baffle plate 
and the rotor housing is betWeen 10 millimeters and 50 
millimeters. 

11. A rotary threshing and separation unit according to 
claim 1, further including: 

helical vanes directed opposite a feeding direction for the 
harvested crop; 

Wherein the helical vanes are located in the separation 
Zone substantially toWards the discharge Zone. 

12. A rotary threshing and separation unit having a rotary 
housing for grain harvesting, comprising: 

a feeding Zone for receiving harvested crop; 

a transport mechanism for transporting the harvested crop 
from the feeding Zone; 

a separation Zone operatively connected to the feeding 
Zone, Wherein the harvested crop is transported to the 
separation Zone by the transport mechanism to be 
threshed; 

a rotary driven, threshing and separation rotor arranged in 
said housing; 

a discharge Zone operatively connected to the separation 
Zone for exhausting chaff; 

a sieve located at least partially Within the separation 
Zone; 

a grain collecting element arranged beloW the sieve; 

a main fan for generating a main air ?oW stream from at 
least the separation Zone to the discharge Zone, Wherein 
at least part of the air ?oW stream is generated betWeen 
the sieve and grain collecting element toWards the fan; 

an auXiliary fan for generating an auXiliary air ?oW stream 
betWeen the sieve and grain collecting element; 

at least one opening for alloWing an air ?oW stream from 
at least the separation Zone to the discharge Zone to 
enter the space betWeen the sieve and grain collecting 
element; and 

Wherein the at least one opening is arranged so that the air 
?oW stream ?oWs in substantially a cross or counter 
?oW direction to that of the grain falling betWeen the 
sieve and grain collecting element. 

13. A rotary threshing and separation unit according to 
claim 12, Wherein the main air ?oW stream and the auXiliary 
air ?oW stream are provided by the same fan. 

14. A rotary threshing and separation unit according to 
claim 12, further including: 

a grain bin located beloW the grain collecting element for 
catching and storing grain kernels, Wherein the grain 
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kernels falling from the grain collecting element to the 
grain bin are subjected to a plurality of air ?oW streams 
Which are traverse to the grain kernels path of travel, 
Wherein the air ?oW streams are directed opposite each 
other. 

15. A rotary threshing and separation unit according to 
claim 12, further including: 

ori?ces having adjustable Widths in the grain collecting 
element for alloWing an air ?oW stream to enter the 
space betWeen the sieve and the grain collecting ele 
ment. 

16. A rotary threshing and separation unit according to 
claim 12, further including: 

?aps operatively connected to the grain collecting ele 
ment, and Wherein Widths of the ori?ces are manually 
or drivingly adjustable by the ?aps. 

17. A rotary threshing and separation unit according to 
claim 12, further including: 

at least one drive for controlling the ?aps so that the ?aps 
control the Width of the ori?ces; 

a grain loss sensor for sensing grain kernel losses at the 
discharge Zone of the rotor housing; 

an electronic controller electronically connected to the 
grain loss sensor, Wherein the grain loss sensor elec 
tronically transmits sensor signals to the electronic 
controller, Which computes a setting value for setting 
the drives of the ?aps, Wherein the Width of the ori?ces 
are automatically adjusted by the drives according to 
the setting value. 

18. A rotary threshing and separation unit according to 
claim 12, Wherein the main and auXiliary fans are adjustable 
and variable to increase or decrease rotational speed of the 
main and the auxiliary fans. 

19. A rotary threshing and separation unit according to 
claim 12, further including a stopping means for precluding 
grain kernels traveling along the grain collecting element 
from the separation Zone toWards the discharge Zone from 
being discharged from the rotary threshing and separation 
unit. 

20. A rotary threshing and separation unit according to 
claim 12, further including: 

a baffle plate located betWeen the rotor housing and the 
grain collecting element at the discharge Zone prior to 
the fan, Wherein the baffle plate is adjustable in height 
so that adjusting the height of the baffle also varies the 
clearance betWeen the baffle plate and rotor housing, 
Wherein the clearance betWeen top of the baffle plate 
and the rotor housing is betWeen 10 mm and 50 mm. 

21. Athreshing and separation unit according to claim 12, 
further including helical vanes directed opposite the feeding 
direction, Wherein the helical vanes are located in the 
separation Zone substantially toWards the discharge Zone. 

* * * * * 


